ARCHIVES OF DISEASE IN CH[LDHOOD Present investigations.
Since the beginning of 1931, we have been experimenting on the relation of milk to the aetiology of rickets, using for the purpose albino rats. These were chosen of an average age of four weeks and weight of 40 grm. from a stock bred in our laboratories for these experiments. The rachitogenic diet used is the Steenbock In most of our experiments, we used the preventive method. The rats were fed on the above rachitogenic diet plus the substance to be tested for a period of about four weeks, being kept all the time in a dark room. At the end of that period, the left knee-joints were radiographed, the animals killed and sections made from their joints examined microscopically. Phosphorus and calcium of the pooled blood of each group were also estimated in most of the experiments. Throughout every experiment, the rats were regularly weighed and their growth curves noted. Any rats that lost or did not gain weight properly were discarded. In reading the radiograms, the distance between the epiphysis and the diaphysis was measured in millimeters; a distance of less than 1 mm. was considered as slight rickets, between 1 and 2 mm. as moderate, and above 2 mm. as marked rickets.
Experiments with whole milk.-An important point which should always be kept in mind in all experimental studies of rickets on rats is that these animals react towards the content of calcium and phosphorus in the diet differently from the human infant. Rats can absorb and assimilate these salts when given in appreciable quantities in their diet without any need for vitamin D, while infants cannot do so unless the anti-rachitic factor is supplied as well2.
This fact is well exemplified in our first experiment (Table 1 ). In this experiment we found that human milk given to albino rats in per capita doses of 20 c.cm. had no effect in preventing rickets; while buffalo's milk (the milk commonly consumed in Egypt) in 10 c.cm. doses could definitely prevent the disease. In addition we could show, in the same experiment, that the mere addition of phosphates to the above tested rachitogenic diet could entirely prevent the development of rickets. The fat content in the amounts of milks given is equal, but the salt content of buffalo's milk is about five to six times that of human milk. Buffalo's milk contains an average of 7-5 per cent. fat and 0175 per cent. salts.
The capacity of rats to absorb and utilize calcium and phosphorus salts without any accessory factor explains the stronger anti-rachitic power of buffalo's milk to rats.
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Rachitogenic with 10 e.em. human milk 3 4 which, according to them, is essential in any diet for the production of rickets. They found that human milk in quantities as large as 40 c.cm. daily was ineffective in curing rats from rickets, while 30 c. Experiments with irradiated milk fat.-Although it is proved that milk, whatever its source, is poor in its vitamin-D content, it has been shown that irradiation of milk enhances its anti-rachitic power. Halac and Nassu10 have shown that a high anti-rachitic valuie is imparted to raw milk by a brief period of irradiation. Kramer11, Mackay and Shaw"2, and Gyorgy'3 claimed to cure rickets in infants by irradiated milk. Supplee and Dow"4 experimenting on rats with irradiated dry milk came to similar conclusions.
We obtained fat from the milk of a group of healthy women feeding healthy non-rachitic infants of an average age 6 to 12 months, and fat from the milk of another similar group of women nursing definitely rachitic infants of the same average age as the first group. In both groups, the infants were purely breast-fed, and were not, nor had been, suffering from gastrointestinal disturbance or infection of any note. The fat obtained in this way together with fat of cow's milk was irradiated by ultra-violet rays, then mixed with the rachitogenic diet in increasing percentages.
The method of irradiation was to expose a layer of fat about 2 mm. in depth at a distance of 30 cm. from source of light for a period of 30 minutes.
It was found that irradiation of milk fat enhances markedly its antirachitic action. Thus while the addition of 12 per cent. non-irradiated fat to the rachitogenic diet could not prevent the development of rickets (see Table 2 ), addition of 4 per cent. irradiated milk fat could prevent the disease (Table 3) . Another interesting finding was that human milk fat of mothers nursing rachitic infants, even after irradiation, proved to be inferior in its anti-rachitic power to that of mothers feeding healthy non-rachitic infants.
Summary of results.
We may summarize the main results obtained from the above experiments as follows:
(1) Human milk, cow's milk and buffalo's milk do not contain fully formed vitamin D in amounts of any practical value in the prevention of rickets. Comment.
The results of our experiments agree with those of most other workers in that milk, whatever its source, does not contain vitamin D in sufficient amounts to be of practical value in the prevention of rickets.
In addition, it has been shown by various workers that irradiation of milk endows it with anti-rachitic power. We came to a similar conclusion on irradiating milk fat itself. Thus, the child is evidently receiving in his milk supply sufficient amounts of the precursor of vitamin D (or provitamin) which will acquire anti-rachitic properties when irradiated by exposure of the child to sunlight or ultra-violet rays.
It has been shown also that rachitic children are probably receiving a smaller amount of provitamin in their milk supply.
The clinical difference between human and cow's milk in their antirachitic power which has been stated by various authors cannot be due to any difference in their vitamin-D or provitamin content, as both are present in nearly the same amounts in both milks. It must be ascribed to other factors.
